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Abstract
Studies of quality and safety of organic flour and oils for the development of cookies are considered. The objects of the 
study are samples of organic spelt, corn and coconut flour; and samples of organic oils (camelina and hemp). The purpose of the 
study is to substantiate the feasibility of using organic raw materials for the development of new cookie recipes. To determine 
the quality and safety of organic flour, the nutritional value, physicochemical parameters and safety indicators (content of salts 
of heavy metals) have been analyzed. To determine the quality of organic oils, the fatty acid composition has been analyzed. 
Standard methods have been used for the study. The moisture content of the flour has been determined by the drying method. Ash 
content – by the method of organic matter charring. Atomic absorption and flameless atomic absorption methods have been used 
to determine the safety indicators of the flour. The fatty acid composition of oils has been determined by gas chromatography. It 
has been proved, that organic raw materials meet the safety requirements of the Regulation of maximum levels of certain contam-
inants in food, approved by the Order of the Ministry of Health of Ukraine № 368 of 13.05.2013 and can be used as a promising 
enrichment for the nutritional value of cookies.
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1. Introduction
Excessive use of synthetic chemicals that pollute the environment, as well as mechanical 
disturbances of the soil and irrigation have led to negative consequences. These include the gener-
ation of resistant insects, fungi, weeds, the accumulation of chemicals in crops and soil, water and 
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air pollution. All this contributes to some extent to the greenhouse effect and global warming [1]. 
Just that is why in many countries, such as the United States, Germany, Italy, Greece, France, Poland 
and a number of others, programs and legislative initiatives have been adopted to stimulate organic pro-
duction. The EU has developed and is implementing an action plan for the introduction and expansion 
of organic production, most EU member states have their own national programs for the development 
of this area of agricultural activity [2]. The main forms of support for organic agriculture in the EU are 
grants for rural development programs, legal protection of producers, national action plans. Stimulating 
the development of organic agriculture in the world has led to an increase in organic production [3]. 
Thus, according to official data, in 2018 there were 71.5 million hectares of organic land in the world. 
The largest number of them is recorded in Oceania (36 million hectares), the European Union (15 million 
hectares) and Latin America (8 million hectares) [4]. In addition, consumers themselves note that they 
are increasingly choosing organic products. The above data indicate the relevance of the study of organic 
raw materials as a promising component of finished food products. In particular, the issue of developing 
flour products based on organic raw materials is poorly studied.
Flour products are quite popular among the population and are an integral part of the diet. 
The works of authors [5, 6] are devoted to the improvement of recipes and the search for new types 





– sodium bicarbonate baking powder;
– vitamin B1.
Recipes for cookies based on organic raw materials are also known:
– whole-wheat flour;
– unrefined cane sugar;
– non-hydrogenated vegetable oils;
– rice flour;
– eggs;
– skimmed milk powder [7]. 
However, the assortment of organic raw materials is expanding every year. This encourages 
the search for new recipes using organic raw materials. Based on this, the purpose of the study is to 
substantiate the feasibility of using organic raw materials for the production of new types of cookies.
2. Materials and Methods
The objects of the study are samples of organic spelt, corn and coconut flour (Fig. 1) pro-
duced by the company «Organic Original» TM «Ecocord» (Ukraine); and samples of organic oils 
(camelina and hemp). Detailed characteristics of the samples are described in source [8].
а                                 b                                  c 
 
Fig. 1. Visual image of the objects of study: a - organic spelt flour; b – organic corn flour;  
c – organic coconut flour
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The determination of the moisture and gluten content in the flour was performed according 
to standard methods. Studies of the baking properties of the flour were performed using a direct 
method, ie quality assessment by trial baking, which [9] provides a steamless method of preparing 
dough from flour, water, baker pressed yeast and salt.
The nutritional value was determined from the information on the package.
The moisture content of the flour was determined by drying 10 g of flour, ground in a mill, 
in an electric semi-automatic oven at 130 ° C for 40 minutes
The ash content was determined by the method of organic matter charring with low heating 
in a muffle furnace.
To study the content of toxic elements in new products, there were used conventional meth-
ods: copper, zinc, lead and cadmium were determined by the atomic absorption method, arsenic – 
by the colorimetric method, mercury - by the flameless atomic absorption method.
The fatty acid composition of oils was determined by gas chromatography on a gas chro-
matograph HP 6890 (USA) Fig. 2.
Fig. 2. Gas chromatograph HP 6890 
3. Results
Coconut flour, corn flour and organic spelt flour were chosen to develop the recipes for the new 
cookies. There are data on the prospects of using coconut flour as a functional additive. Clinical studies 
have proven the usefulness of coconut flour to lower blood cholesterol [10]. Increased attention to semi-
wild varieties of wheat, namely spelt (Triticum spelta) is due to a number of reasons, among which we 
can highlight its suitability for low-cost agriculture, as well as some food and technological properties.
The nutritional and energy value according to the information on the label is given in Table 1.
Table 1
The nutritional and energy value of the flour
Sample Content, g/100 gfats proteins carbohydrates Energetic value (kJ) 
Spelt organic flour 2.7 11.3 72.5 1429
Corn organic flour 1.5 7.2 70.9 1381 
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As can be seen from Table 1, coconut flour has a high fat content and low carbohydrate con-
tent. At the same time, coconut and spelt flour have a high protein content – 14.7 and 11.3 g/100 g, 
respectively. The introduction of these flour samples in the cookie recipe can significantly enrich 
its amino acid composition.
Table 2 shows the results of the study of flour quality indicators.
Table 2
The results of the study of flour quality indicators
Indicator, % Spelt organic flour Corn organic flour Coconut organic flour
Moisture content 10.5 11.7 12.8
Ash content 1.3 1.2 0.75
Gluten content 32.0 29.0 0.00
 
These physico-chemical parameters are within normal limits. The highest moisture content 
is recorded in coconut flour, the lowest - in spelt flour. In terms of ash content, corn and spelt flour 
are almost identical. Coconut flour has the lowest gluten content.
As the object of research is organic raw materials, an important step is the study of safety 
indicators. In particular – the content of toxic elements, because just contaminated soils and ag-
rochemicals can be a source of their accumulation in raw materials. Table 3 shows the content of 
toxic elements in the flour.
Table 3
The content of toxic elements in the flour
 Toxic element name Permissible level,  mg/kg, no more Spelt organic flour Corn organic flour Coconut organic flour
Lead 0.5 0.24 0.31 0.30
Cadmium 0.1 0.04 0.05 0.06
Arsenic 0.3 0.1 0.1 0.26
Mercury 0.02 <0,001 <0,001 <0,001
Copper 10.00 9.1 9.3 9.4
As can be seen from table 3, the content of safety indicators of the flour meets the normative 
ones. In particular, the lead content in all samples is almost twice less than the norm. The mercury 
content is almost invisible in all flour samples. The content of arsenic is the lowest in corn and spelt 
flour – only 0.1 mg/kg, while the permissible level is 0.3 mg/kg.
Since an important component of cookies is the fat base, the fatty acid composition of oils 
was studied. The results are shown in Table 4.
Table 4
The fatty acid composition of organic oils







The results in Table 4 indicate a balanced fatty acid composition of vegetable oils. Their 
introduction into the recipe of products can affect the biological value of the lipid basis of cookies, 
enriching it with essential fatty acids. However, the comparison of the obtained results with [10] does 
not give grounds to believe that organic oils are superior to traditional ones in fatty acid composition.
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4. Conclusions
The proposed samples of organic corn, coconut and spelt flour are of high nutritional val-
ue. In particular, coconut and spelt flour are characterized by the high protein content – 14.7 and 
11.3 g/100 g, respectively. That is why the samples should be considered promising in terms of 
enrichment of the protein composition of finished products. The moisture, ash and gluten content 
have been determined in the products. Coconut flour does not contain gluten. It can be used in rec-
ipes of gluten-free products. According to the content of toxic elements, all flour samples meet the 
standards. Samples of organic oils – camelina and hemp – have been also studied. Vegetable oils 
are a promising source of essential acids, which is why the fatty acid composition has been studied. 
It has been found, that the studied oils contain a significant amount of poly- and monounsaturated 
fatty acids, in particular palmitic, linoleic, linolenic. The use of oils in product recipes can have a 
positive effect on the fatty acid composition.
Prospects for further research are to develop new recipes for organic cookies and to study 
its nutritional value.
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